ABSTRACT
INTRODUCTION
Success of endodontic therapy greatly depends on adherence to aseptic procedures being followed. 1 For optimum infection control, every instrument and material placed within root canals should be sterile. Gutta-percha is the most commonly used obturating material. Although gutta-percha cones are manufactured under aseptic conditions, contamination during storage or by aerosol during the clinical procedure or handling mandates the need for its disinfection prior to placement in the canal. 2 Contamination of the cones has been reported to contribute to endodontic failure. 2 Bacterial contamination has been reported in freshly opened boxes of gutta-percha. 2 Owing to their physical and chemical nature, gutta-percha cones are not amenable to physical methods of sterilization like hot air oven and autoclaving, necessitating a rapid chair-side disinfection of the cones by using chemical solutions. Sodium hypochlorite in varying concentrations ranging from 0.5 to 5.25% has been tried for disinfecting gutta-percha cones. [3] [4] [5] Chlorhexidine gluconate, another broad spectrum antimicrobial agent with substantivity and relatively low toxicity, has also reported acceptable levels of disinfection of gutta-percha cones. [3] [4] [5] Sodium hypochlorite and chlorhexidine have been found to make some topographic changes on the surface of gutta-percha cones which may compromise the obturation seal. 6, 7 The aim of this study was to evaluate the effectiveness of grape seed extract (GSE) as a gutta-percha disinfectant and compare the effectiveness with 5% sodium hypochlorite, 2.5% sodium hypochlorite, and 2% chlorhexidine gluconate against Bacillus subtilis at different time intervals of 1 and 5 minutes.
MATERIALS AND METHODS
Five hundred gutta-percha cones (Dentsply, Maillefer, ISO size 25) were selected and divided into 10 equal groups (n = 50) (Fig. 1) . The 10 groups of gutta-percha cones were inoculated with cultured B. subtilis and incubated for 72 hours to allow for bacterial growth (Fig. 2) . Minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of GSE (Konark Herbals and Health Care, Mumbai) were calculated by serial dilution and was found to be as follows: MIC value: 1 μg/dL and MBC value: 0.5 μg/dL (Fig. 3 ). 2.5% of sodium hypochlorite was prepared by diluting commercially available 5% sodium hypochlorite (Asian, Asian Acrylates, Mumbai) and 2% chlorhexidine gluconate was sourced from Deor (RC Chlor, Azure Laboratories Pvt. Ltd., Kochi).
The gutta-percha cones allowed for bacterial growth were then treated with the test solutions in the following order (Figs 4A to E): Group 1: Normal saline for 1 minute The treated groups were then incubated for 48 hours in brain heart infusion (BHI) agar allowing for bacterial growth, which were later analyzed by the turbidity of the medium. Further subcultures were made from the treated solutions to find colony forming units (Figs 5A to E). 
RESULTS
The descriptive statistics of different groups are tabulated in Table 1 and it can be observed that the mean bacterial count at 1 minute time point is maximum in group 5 followed by groups 9, 3, 1, and 7. The mean bacterial count at 5-minute time point is maximum in group 6 followed by groups 10, 2, 4, and 8.
The Box plot at 1 and 5 minutes showed that bacterial count is maximum for groups 3 and 4 and minimum for groups 7 and 8 (Graph 1).
From the analysis of variance (ANOVA) table it was observed that bacterial count is significantly different in each group (Table 2) .
Tukey's post hoc analysis also showed significant difference between all the groups except normal saline and 2.5% sodium hypochlorite (Table 3) . From the paired t-test it can be observed that there is no difference in mean bacterial count at different time points -1 and 5 minutes for the study group -Grape Seed Extract (Table 4) . 
DISCUSSION
Bacillus subtilis was used in this study, since it is a common clinical pathogen and a major organism used to find the effectiveness of various sterilization protocols. 8 Gutta-percha points are contaminated by variety of organisms, such as cocci, rods, yeasts, or by contact with objects once they are exposed to dental chair-side clinical environment. 9 Sodium hypochlorite, though a proven gutta-percha disinfectant, both 2.5 and 5% concentrations, used in this study did not completely inhibit the growth of B. subtilis in BHI agar. [10] [11] [12] The reduced activity of sodium hypochlorite could be due to the presence of the culture medium being used, i.e., BHI agar, or the sodium hypochlorite solution selected for the study was not freshly prepared, instead commercially available sources were selected. Two percent Chlorhexidine gluconate, which is another commonly available disinfectant well documented for its broad spectrum of antimicrobial activity and substantivity property when used for both 1 and 5 minutes, was found to have antibacterial activity against B. subtilis which is in accordance with previous literature. 13 Grape (Vitis vinifera) seeds are considered rich sources of polyphenolic compounds, like monomeric catechin and epicatechin, gallic acid, and polymeric and oligomeric procyanidins.
14 Grape phenolics are molecules of hydroquinone, pyrocatechol, caffeic acid, ferulic acid, p-coumaric acid, gallic acid, ellagic acid, and resveratrol. 15 Grape seed extract is a rich source of diverse bioflavonoids, collectively known as grape seed proanthocyanidins extract. 16 Polyphenols are well documented to have microbicidal activities against a huge number of pathogenic bacteria. 17 Grape seed extract has exhibited promising antibacterial properties for dental use without exerting an influence on the biological equilibrium in the oral cavity. Grape seed extract though have antibacterial activity, it was never tried as a guttapercha disinfectant to the best of knowledge. In this study, GSE when used for both 1 and 5 minutes was found to have limited activity against B. subtilis. Grape seed extract used in this study was procured from commercially available outlet and not freshly prepared. Freshly prepared extract may give a better result, which could be attributed to the reduced efficacy.
INFERENCE
From this study it was inferred that among the test solutions used, 2% chlorhexidine proved to have better as a disinfectant against B. subtilis, which is in accordance with earlier studies by Cardoso et al. 18 Also both 2.5 and 5% concentrations of sodium hypochlorite used in this study did not completely inhibit the growth of B. subtilis in BHI agar.
The herbal antibacterial agent GSE when used for both 1 and 5 minutes was found to have limited activity against B. subtilis and there was no significant difference between the two time periods.
CONCLUSION
Within the limitations of this study, it was concluded that GSE though has antibacterial activity, when used as gutta-percha disinfectant was found to be less effective than chlorhexidine gluconate against B. subtilis.
CLINICAL SIGNIFICANCE
Grape seed extract can be used as an alternative to chemical disinfection of gutta-percha cones but was found to be less effective than chlorhexidine.
